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Abstract

This study is concerned with criterion for membrane to shell conversion in
two-dimensional elastic-plastic finite element analysis using membrane/shell mixed
element. It is well known that in the sheet metal forming some parts of the sheet deform
under almost pure stretching (membrane) conditions, whereas other parts in contact with
sharp tooling surfaces can develop significant bending strains. The membrane analysis has
a short computational time; however, in the membrane analysis the bending effects can not
be condidered at all. On the other hand, the shell analysis allows the consideration of
bending effects, but involves too much computational time. So Onatel),2), Yang et al3),4)
develped the membrane/shell mixed element. Onate introduced the energy ratio parameter
and Yang et al introduced the ratio of thickness to radius of curvature as the criterion. In
the present study we propose a new criterion by using the angle between both side
elements in the nodal point.
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